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Abstract
Synopsis of the Thesis CHAPTER-1 Section A: Synthesis of azetidin-2-ones via Staudinger reaction using triphosgene as an acid activator Staudinger reaction is a cycloaddition reaction between ketene and imine for synthesizing azetidin-2-ones (b-lactams). Among various methods available for b-lactam ring construction, this is the most widely used reaction. Ketenes can either be generated from acid chlorides or directly from acids using acid activators. Triphosgene, [bis (trichloromethyl) carbonate] has emerged as a very useful synthetic reagent for synthesis of various organic compounds. Being a solid, it is very easy and safe to handle compared to its gaseous congener, phosgene. We have made use of triphosgene as an acid activator for the synthesis of azetidin-2-ones (3) via Staudinger reaction starting form variety of acids (1) and imines (2). In all the cases the cycloaddition reaction was found to be stereoselective and gave exclusively cis b-lactams in good to excellent yields (65-95%) (Scheme-1) 

Scheme-1 a129_figureNO15.jpg" target="_blank"> Figure Section B: Synthesis of 3-azido and 3-amino-azetidin-2-ones using triphosgene 3-Azido (5) and 3-amino- b-lactams (7) were synthesized from azido acetic acid (4) and Dane's salt (6) using triphosgene as illustrated in Scheme-2. These b-lactams are important precursors for variety of b-lactam antibiotic Scheme-2 a129_figureNO16.jpg" target="_blank"> Figure Section C: Asymmetric synthesis of azetidin-2-ones from chiral acids using triphosgene This section describes the asymmetric synthesis of azetidin-2-ones using chiral acids (8, 12, 15) derived from (+)-3-Carene, Camphorsultam, and Oxazolidinone respectively using triphosgene (Scheme-3, Scheme-4 and Scheme-5). In case of carene acid (8), mixture of diastereomers (60:40) was obtained while in case of camphorsultam and oxazolidinone acids (12 and 15), the reaction was diastereospecific yielding single diastereomer of azetidin-2-ones (14 and 17) 
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Chapter-2 Section A: Synthesis of chiral acids from (+) 3 carene and their applications towards diastereoselective synthesis of azetidin-2-ones This section deals with synthesize of chiral acids from (+) 3 carene. These acids were used as chiral ketene precursors to study the azetidin-2-one formation via the Staudinger reaction. b-carene oxide (20) obtained from (+) 3 carene (18) was opened with ethylene glycol to get the carene alcohol (21). This alcohol was transformed to chiral acid (22), which on treatment with imines (23) in presence of triphosgene underwent Staudinger reaction to give diastereomeric mixture (60:40) of azetidin-2-ones (24 and 25). In all cases only cis b-lactams were obtained with moderate diastereoselectivity (Scheme-6 and Scheme-7). Scheme-6 a129_figureNO20.jpg" target="_blank"> Figure 
Scheme-7 a129_figureNO21.jpg" target="_blank"> Figure b-Carene oxide was opened with methanol to get the alcohol (26), which was converted to the chiral acid (27) as shown in Scheme-8. This acid when subjected to Staudinger reaction with the imine (28) in presence of triphosgene gave diastereomeric mixture of azetidin-2-ones (29 and 30) with moderate selectivity. (Scheme-8 and Scheme-9) Scheme-8 a129_figureNO22.jpg" target="_blank"> Figure 
Scheme-9 a129_figureNO23.jpg" target="_blank"> Figure Section B: Synthesis of spiro azetidin-2-ones using acids derived from glyoxylic acid and camphor-10-sulphonic acid This section describes the synthesis of spiro azetidin-2-ones from glyoxylic acid (31) and from (1S)-(+) Camphor-10-sulphonic acid (36). Glyoxylic acid was converted to protected acid (33) using propane dithiol. This acid (33) when subjected to Staudinger reaction with imines in presence of triphosgene gave good yields of spiro b-lactams (35) as illustrated in Scheme-10. 

Scheme-10 a129_figureNO24.jpg" target="_blank"> Figure We then became interested in asymmetric synthesis of spiro b-lactams using chiral acid and to study the diastereoselectivity in the b-lactam formation. For this (1S)- (+) camphor-10-sulphonic acid (36) was chosen, as we thought it would provide the necessary steric bulk to give selectivity in b-lactam formation. It was converted to acid chloride (37) using thionyl chloride, which on reduction with LAH gave mixture of alcohols (38 and 39). The major product (39) on treatment with the ester (40) in presence of BF 3: Et 2O gave the ester (41), which on hydrolysis yielded the chiral acid (42) as illustrated in Scheme-11 
Scheme-11 a129_figureNO25.jpg" target="_blank"> Figure The acid (42), on treatment with imines (43) in presence of triphosgene gave a diastereomeric mixture of two b-lactams (44 and 45) as shown in Scheme-12. In one case where R1 = Ph and R2 = PMP, both the diastereomers (44a and 45a) could be separated by column chromatography and crystallization. The stereochemistry of the newly formed centers were assigned as (3R, 4R) and (3S, 4S) based on the single crystal X-ray structure of the two representative diastereomers (44a and 45a). 
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Chapter 3 Section A: 4-formyl azetidin-2-one, synthon for the synthesis of 4-aminopiperidin-2-ones Piperidin-2-ones serve as very important synthetic intermediate for several piperidine alkaloids and azasugars. We have made use of 4-formyl-azetidin-2-one as a synthon for the synthesis of 4-aminopiperidin-2-ones. The starting 4-fomyl azetidin-2-one (48) was prepared from bisimine (46) and phenoxyacetyl chloride (47). The b-lactam (48) on treatment with nitromethane in presence of triethylamine underwent nitro aldol reaction to yield the nitroalcohol (49), which was converted to the acetate (50) followed by elimination using bicarbonate to get the nitro olefin (51). The double bond of the olefin was reduced using tributyltinhydride to get the nitroalkane (52), which was opened with methanolic HCl to b-amino ester (53). Reduction of the nitro group of the ester (53) by transfer hydrogenation using Pd/C gave the racemic 4-aminopiperidin-2-one (54). All the reaction sequences are given in Scheme-13 
Scheme-13 a129_figureNO28.jpg" target="_blank"> Figure In order to synthesize the optically pure 4-aminopiperidin-2-one (63), we used the optically pure 4-formyl azetidin-2-one (59) as the synthon. The azetidin-2-one (59) was obtained from the schiff's base (55) derived from D-glyceraldehyde acetonide and acid chloride (56) under microwave condition. Then by following the standardized protocol, the required optically pure 4-aminopiperidin-2-one (63) was obtained. (Scheme-14) 
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Section B: Studies towards synthesis of Blastidic Acid a129_figureNO31.jpg" target="_blank"> Figure Blastidic acid is an amino acid component of Blasticidin S, an antibiotic produced by Streptomyces griseochromogenes, which was used as a fungicide against rice blast disease in Japan. So far very few syntheses have been reported for blastidic acid and hence we were interested in achieving the synthesis of blastidic acid using 4-formyl-b-lactam as a synthon. Our initial strategy was to start the synthesis from 3-phenylthio-4-formyl-b-lactam (66) and later remove the ?SPh group, but unfortunately the b-lactam (66) could not be desulfurised or cleaved. (Scheme 15). 
Scheme-15 a129_figureNO32.jpg" target="_blank"> Figure As we were unsuccessful in our earlier strategy, we adopted another synthetic route starting with 3-benzyloxy b-lactam (73), prepared by known procedure. This b-lactam (73) was subsequently converted to 3-unsubstituted-4-formyl-b-lactam (77), which was utilized for the synthesis of the 4-aminopiperidin-2-one (81) following the reaction sequence shown in Scheme-16. This 4-aminopiperidin-2-one (81) is a precursor for Blastidic acid. Scheme-16 a129_figureNO33.jpg" target="_blank"> Figure 



